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PEST CONTROL IS NECESSARY TO GROW TOP-QUALITY fruit. Diseases, insects, mites, birds, and 
rodents attack all types of fruits grown in home 
plantings. 
Cultural practices such as pruning, fertilizing, plant-
ing, and fruit thinning are important pest control 
practices discussed in Circular 1 0 13, Growing Tree 
Fruits in the Home Orchard, Circular 935, Growing 
Small Fruits in the Home Garden, and Circular 1144, 
Controlling Weeds in Home Fruit Plantings. These cir-
culars are available from your county Extension office 
or from the Office of Publications, College of Agri-
culture, University of Illinois at Urbana-Champaign, 
54 Mumford Hall, 1301 West Gregory Drive, Urbana, 
IL 61801. 
Cultural Tips for Tree Fruits 
Prune fruit trees each year to keep them short and 
well shaped. Well-pruned trees are easier to spray. 
Destroy (burn) all prunings including dead and dis-
eased branches. 
Keep the grass under and around trees mowed. 
Grass harbors mites, aphids, and other injurious in-
sects. 
During the spray season, pick up and destroy or 
bury any fallen fruit damaged by insects or diseases. 
In the fall, rake up all fallen leaves and fruit. Then 
burn, compost, or bury them. 
Cultural Tips for Small Fruits 
Good cultural practices help prevent and control 
insect and disease problems. See the notes under the 
spray schedule for each small fruit species for specific 
cultural tips. 
Spraying Tips 
Good spray coverage is essential for adequate pest 
control. Thoroughly wet the undersides of the leaves, 
the fruit, the limbs, and the trunk, as well as the 
upper sides of the leaves. Because insect and disease 
control is most difficult in the upper portions of the 
tree, direct two-thirds of the spray into the top half 
of the tree. Spray until the tree begins to drip. 
If the leaves or fruit are waxy, the spray may stay 
in drops instead of spreading over the surface. Add 
one teaspoonful of liquid household detergent per 
gallon of spray after filling the sprayer to help spread 
the spray evenly. 
Don't skip sprays- insects and diseases do not 
take vacations. Depending on the crop, sprays must 
be applied on a 7- to 14-day schedule. 
To have a good spray program, always observe the 
following suggestions: 
1. Do not use herbicides (weed-killers) in sprayers to 
be used for insect and disease control. 
2. Spray before rains for disease control and allow 
sufficient time for the spray to dry. Disease-causing 
organisms infect plants in as few as 6 to 8 hours 
when plants are wet. 
3. Make up a fresh spray mix for each application. 
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Discard leftover spray; never save it for a future 
application. Always use clean water. 
4. Stir the spray mixture or shake the sprayer fre-
quently while spraying so that the chemicals will 
not settle out. . 
5. Wash out the sprayer as soon as you stop spraying. 
Do not wait until the next day; such a delay may 
result in a clogged sprayer. 
6. During bloom, apply fungicide sprays when they 
are suggested, but leave out the insecticides .. ·Hon-
eybees and certain other pollinating insects are 
essential for many kinds of fruit to develop. If 
insecticides are applied during bloom, helpful in-
sects will be killed and you will end up with little 
or no fruit. 
Tank Mix and Multipurpose Mix 
Wettable powders (WP) are preferred over liquid 
concentrates (EC) because liquid concentrates are 
more likely to cause injury to leaves and fruit. 
Wettable powders must be thoroughly dispersed in 
water or they will clog the spray nozzle·. One method 
of mixing sprays in compressed-air and other types 
of sprayers without agitators is as follows: measure 
the pesticides, place them in the tank, and then use 
a hose to fill the sprayer. Use the hose nozzle to 
thoroughly mix the spray as the tank is filled. While 
spraying, shake the tank frequently to keep the ma-
terials dispersed. 
Another mixing method is to measure the pesticides 
into a small can or jar, add a small amount of water, 
and stir into a smooth, thin slurry. Then wash the 
slurry into the spray tank and fill to the desired level. 
For sprayers equipped with an agitator, fill the tank 
one-third full of water, start the engine and the 
agitator, then sift in the wettable powders, and 'finish 
filling the sprayer. 
Using a ready-to-use multipurpose mix (Table 1) is 
sometimes more convenient than mixing separate 
materials in the tank. Many multipurpose fruit spray 
mixes are available. These mixes usually contain one 
or two insecticides, one or two fungicides , and some-
times a miticide. A widely sold multipurpose fruit 
spray contains methoxychlor, malathion, and captan. 
The individual components may be purchased in 1-
to 5-~ou?d packages and mixed at home just before 
spraymg. 
Imidan or Diazinon may be substituted for the 
combination of malathion and methoxychlor. Imidan 
Table 1. Multipurpose Spray Mix 
Materials 
Methoxychlor 
plus Malathion, 25 % WP 
plus captan 
or ferbam 
Amount of spray mix to add 
to water to make 
1 gallon 5 gallons 1 0 gallons 
2 tbsp. 1 . cup 
2 tbsp. % cup 
1 Y2 tbsp. % cup 
2 tbsp. % cup 
2 cups 
1 Y2 cups 
1y2 cl ips 
1 Y2 cups 
is labeled only for tree fruits and grapes. Other 
pesticides not mentioned in this circular are registered 
for use on certain fruits and may be substituted at 
certain times in the schedules. 
The initial investment for a multipurpose spray is 
considerably less than buying each material separately, 
but over a period of years the cost usually is greater 
for three reasons. First, the cost per pound of material 
usually is greater. Second, not all of the ingredients 
in the multipurpose spray are needed for some ap-
plications. And third, for some fruits less costly ma-
terials are often just as effective. Mixing the separate 
chemicals also allows variations in the mixture to suit 
the conditions and the plant being sprayed. 
Most spray chemicals will retain their effectiveness 
for ~hree or more years if stored in a dry place. 
Malathion, which has a disagreeble odor, should be 
stored in a closed metal container. 
Insecticides, miticides, and fungicides are sold un-
der a number of trade (or product) names. To avoid 
confusion, both common (or generic) and trade names 
are used in this circular (Table 2). The common name 
of the pesticide is always shown on the label as the 
active ingredient. 
Table 2. Common and Trade Names of Pesticides 
Common name Trade name 
Insecticides-and miticides 
carbaryl Sevin, 50% WP 
diazinon - Diazinon, 50% WP 
malathion Malathion, 25% WP and 57% EC 
methoxychlor Methoxychlor, 50% WP 
phosmet Imidan, 50% WP 
Fungicides 
benomyl 
cap tan 
dinocap 
Dodine 
fer bam 
mancozeb . 
sulfur, wettable 
zineb 
Benlate, 50% WP 
Captan, 50% WP 
Karathane, Dinocap, 19.5% WP 
Cyprex, 65% WP 
Carbamate, Karbam Black, Ferbam, 
76% WP 
Manzate 200, Dithane M-45, 80% WP 
Many names are used. 
Zineb, 75% WP 
A common problem in spraying is knowing how 
much spray to apply per tree. Table 3 should serve 
as a guide depending on tree height, width (spread), 
and growth stage. 
Spray Schedules 
. The amounts given in the following spray schedules 
.(Tables 4-11) are in level teaspoons (tsp.), level table-
spoons (tbsp.), and level or partial cups. One level 
cup equals 16 level tablespoons. The suggested 
amounts are adequate for control. Do not use more 
pesticide than label rates. Excessive concentration of 
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Table 3. Approximate Amount of Spray Required 
for Fruit Trees of Different Sizes 
Height in feet 
4 
5 to 8 
8 to 10 
10 to 15 
15 to 20 
Spread in feet 
3 
3 to 6 
4 to 8 
8 to 15 
15 to 25 
Gallons per tree 
per application• 
up to V2 
1A to 1 
Y2 to 2 
1 to 3 
2 to 6 
• Use the greater amounts for trees in full foliage. 
spray materials may cause injury to the foliage and 
fruit, and an insufficient concentration will not control 
the target pest or pests. 
Preventing Mouse Damage 
Mice are serious pests of apple trees and sometimes 
other fruit trees. They eat bark from the main roots 
and trunk near and below the ground line. Both 
young and old trees may be damaged. Mouse injury 
may occur at any time during the year but is usually 
more serious in late fall, winter, and early spring 
when other food is scarce. 
Natural predators such as cats, hawks, owls, and 
foxes will greatly reduce the mouse population if 
protective cover is eliminated. Mow the grass closely 
under the trees and throughout the orchard. Hoe 
out all grass and weeds within one foot of the trunk, 
leaving the ground bare. 
Mulches are advantageous for fruit trees, but they 
may harbor mice. In autumn pull the mulch away 
from the trunk, leaving one foot of bare ground 
between the mulch and the trunk. 
Mouse traps and anticoagulant baits (for example, 
Warfarin) may be used. A repellent on the trunk near 
the ground line will help protect trees from mouse 
damage. Use a commercially prepared repellent con-
taining thiram, or use the mixture mentioned below 
for repelling rabbits. Spray or paint the lower trunk 
in late November and again in February. 
A gravel collar around the tree trunk discourages 
mice and helps control grass and weeds. The collar 
. should be 6 to 8 inches deep and about 2 feet in 
diameter. The gravel must remain loose to prevent 
damage to the trunk (see picture). 
Preventing Rabbit Damage 
In fall, winter, and early spring when food is scarce, 
rabbits may eat the bark from the trunk and lower 
limbs of young fruit trees. They also eat the bark 
from blackberry and raspberry bushes and eat buds 
on young blueberry plants. Rabbits seldom cause 
much damage to older fruit trees and older blueberry 
plants. 
Mechanical barriers prevent rabbit damage effec-
tively unless deep snows occur. For young trees, use 
a circular metal guard 18 inches tall and 6 inches in 
diameter made from an 18-inch-square piece of hard-
ware cloth (see picture). Or wrap the trunk and lower 
branches with several layers of newspaper in early 
November and remove the papers in April. 
The most practical mechanical barrier for protect-
ing blackberry, raspberry, and young blueberry plants 
against rabbits is an 18- to 24-inch-high chicken wire 
fence. 
Commercially prepared repellents containing thiram 
are effective against rabbits, or you can prepare a 
thiram mixture using a liquid suspension (Gustafson 
42-S) 1 part, combined with white latex paint (1 or 
2 parts), and water (8 parts). 
In October or November paint or spray the parts 
of plants that need protection from rabbits. 
Preventing Bird Damage 
Young apple tree with a metal guard and a 
gravel collar. 
Birds are especially destructive pests of blueberries 
and cherries, and they frequently damage other fruits. 
Covering the fruit plant with netting just before the 
fruit ripens is the only practical method of protecting 
the fruit. Picking fruit promptly as it ripens will reduce 
losses. 
Aluminum pie pans and other reflecting objects 
hung in fruit plants provide some protection until 
the birds become adjusted to their presence. 
Table 4. Spray Schedule for Apples, Crabapples, Pears, and Quinces 
Mix 
no. 
2 
3 
4 
5 
6 
Time to apply 
Dormant; before buds swell, 
not later 
When green tissue is Y2 inch 
out of bud and again when 
fruit buds show color (or 
turn pink) 
When three-fourths of the 
petals have fallen 
7 to 10 days after No. 3 
mix 
Continue sprays at 7- to 1 0-
day intervals until July 1 
Continue sprays at 10- to 
14-day intervals until 2 
weeks before harvest 
Spray material 
Plant spray oil 
Cap tan 
plus zineb or mancozeb 
plus Imidan 
or Diazinon 
OR 
multipurpose fruit spray 
plus sulfur (if needed) 
Same as No. 2 mix 
Same as No. 2 mix 
Same as No. 2 mix 
Same as No. 2 mix 
For 1 
gal. 
tbsp. 
5 
For 10 
gal. 
cups 
3 
Remarks 
Spray only when the temperature 
will not go below 33 ° F for 24 
hours 
Add 5 tablespoons of wettable 
sulfur per gallon or 1 teaspoon 
% of Benlate where powdery mil-
% dew is a problem on apples 
See remarks for No. 2 mix 
See remarks for No. 2 mix 
NOTES: Apply dormant sprays only when the temperature is above freezing and before buds show green tips. 
Borers that attack apple and pear trees will be controlled by the spray schedule above if the trunk is thoroughly sprayed. If borers 
have attacked young, nonbearing trees, spray the trunks every two weeks during June and July with a multipurpose fruit spray. 
For apple maggot control in the northern half of Illinois, continue to apply an insecticide or multipurpose fruit spray every l 0 to 
14 days through July and August. 
Only the 25 % WP formulation of malathion should be used on apples. 
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Table 5. Spray Schedule for Grapes 
Mix Time to apply Spray material For 1 For 10 Remarks 
no. gal. gal. 
tbsp. cups 
New growth 2 to 4 inches fer bam 2 1 V2 Primarily for black rot control; 
long and again at 10 to 15 plus Sevin 2 1 also for flea beetles 
inches long or Malathion, 25% WP 2 1 
2 Just before bloom Same as Mix No. 1 If powdery mildew is a problem, 
add 1 teaspoon of benomyl 
(B.enlate) per gallon to spray 
miX 
3 Just after bloom (when ber- Cap tan 1V2 1V2 Add Sevin if insects are a prob-
ries have set) plus Sevin 2 1 lem 
(if needed) 
4 Three weeks after the last Cap tan 1 V2 1 V2 Primarily for black rot control 
spray 
NOTES: Grapes should be severely pruned and retied annually. Clean cultivation helps control flea beetles, cutworms, and disease-
causing organisms. Select only strong, healthy canes of the previous year's growth to produce the following season's crop. After the 
fruiting canes have been selected, remove excess growth, dried berries, and leaves. Destroy (burn) all prunings. 
The most important problem is black rot, which appears on the leaves as small, reddish-brown to tan-brown spots with dark margins. 
"Bird's-eye" tan spots on the fruit rapidly enlarge. Berries quickly rot and turn into black, wrinkled mummies that drop early. 
Table 6. Spray Schedule for Currants and Gooseberries 
Mix Time to apply Spray material For 1 For 10 Remarks 
no. gal. gal. 
Dormant (before growth Plant spray oil 5 tbsp. 3 cups For control of scale and aphid 
starts) insects 
2 When leaf tips show green Malathion, 57% EC 2 tsp. 7 tbsp. Add 2 tablespoons of sulfur, 
plus wettable sulfur 3 tbsp. 2 cups teaspoon of Benlate, or 2 tea-
or Benlate V2 tbsp. V2 cup spoons of Karathane to each 
or Karathane 2 tsp. V2 cup gallon of the mix if powdery 
(if needed) mildew is a problem 
3 Full foliage Malathion, 57% EC 2 tsp. 7 tbsp. Same as for No. 2 mix 
4 Two weeks after bloom fer bam 2 tbsp. 1 V2 cups Mostly for leaf spot and an-
thracnose control 
NOTE: Prune out and destroy severely infested or diseased plant parts. 
Table 7. Spray Schedule for Blueberries 
Mix Time to apply Spray material For 1 For 10 Remarks 
no. gal. gal. 
tbsp cups 
As buds break open and un- Malathion, 25% WP 2 1 If pest problems appear, apply at 
til three-fourths of blossoms or Sevin 2 1 V2 1 0-day to 2-week intervals 
have dropped plus ferbam 2 1V2 
or Benlate V2 V2 
NOTES: Pruning out old canes and cleaning out small, weak wood with hand shears will reduce insect, mite, and disease problems. 
All prunings should be removed and disposed of, preferably by burning. 
Heavy nitrogen fertilization increases the chances for more severe disease problems. 
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Table 8. Spray Schedule for Peaches, Nectarines, Apricots, and Plums 
Mix Time to apply Spray material For 1 For 10 Remarks 
no. gal. gal. 
tbsp. cups 
Dormant; before buds swell, Captan, 1 V2 1V2 This is the only spray that con-
not later OR trois leaf curl and plum pockets 
multipurpose fruit spray 
2 When fruit buds show color Cap tan 1 V2 1 V2 Do not use insecticides during 
(or turn pink) OR bloom: pollinating insects will be 
Benlatea V2 V2 killed 
3 During bloom Cap tan 1V2 1V2 Very important for blossom 
OR blight control 
Benlatea V2 V2 
4 When husks begin to split Wettable sulfur 3 2 Sulfur is needed for scab control 
and pull away from the base plus Captan 1 V2 . 1V2 on peaches and may be added to 
of the fruit plus Imidan 1 % a multipurpose fruit spray 
or Diazinon 1 % 
OR 
multipurpose fruit spray 
plus sulfur 
5 7 ~o 10 days after No. 4 Same as No. 4 mix 
mix 
6 Continue sprays at 10- to Same as No. 4 mix 
14-day intervals until 4 
weeks before harvest 
7 1 ~ to 14 days after No. 6 Malathion, 25% WP 1V2 1 . Within 1 week of harvest, spray 
mix plus Captan 2 2 Captan alone for brown rot 
a Benlate should be either alternated or combined with Captan in the spray schedule to prevent the occurrence of Benlate-tolerant 
strains of fungi. N ever use Benlate alone in repeated spray applications. 
NOTE: For special borer sprays for peaches, nectarines, cherries, plums, and apricots, spray or paint only the trunk and lower limbs 
with 3 tablespoons of Sevin per gallon of water about June 15, July 15, and August 15. Keep the spray off leaves and fruit. 
Mix 
no. 
2 
3 
Table 9. Spray Schedule for Cherries 
Time to apply 
When husks begin to split 
and pull away from the base 
of the fruit 
7 ~o 10 days after No. 1 
miX 
Spray material 
Cap tan 
plus Malathion, 25% WP 
or Imidan 
or Diazinon, 
OR 
multipurpose fruit spray 
Same as No. 1 mix 
Just after fruit is harvested Captan 
and again 2 to 3 weeks later 
For 1 
gal. 
tbsp. 
1 V2 
1 V2 
1 
1 
2 
For 10 Remarks gal. 
cups 
1 
1 
% 
% 
1 V2 Important to control leaf spot 
and to keep leaves from drop-
ping prematurely 
NOTE: For special borer sprays for cherries, see the schedule for peaches. Cyprex and Benlate give outstanding control of cherry 
leaf spot and, if available, are recommended as a replacement for Captan in the spray program above. · · 
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Table 10. Spray Schedule for Strawberries 
Mix 
no. 
Time to apply 
Early bloom 
2 Cover sprays (7 to 10 days 
after No. 1 mix; repeat 
every 7 to 10 days until 
harvest 
3 Postharvest sprays 
Spray material 
Multipurpose fruit spray 
plus Captan 
or Benlate• 
Multipurpose fruit spray 
or Captan 
or Benlate" 
Multipurpose fruit spray 
For 1 
gal. 
tbsp. 
ll/2 
1 
1 V2 
Y2 
For 10 Remarks gal. 
cups 
Apply at the appearance of the 
1 V2 first blossoms 
y2 
Apply Captan or Benlate alone• 
1 V2 during bloom at weekly inter-
Y2 vals; Benlate, if powdery mildew 
develops 
Apply 1 or more times after 
renovation to protect the new 
foliage for next year's crop 
• Benlate should be either alternated or combined with Captan in the spray schedule to prevent the occurrence of Benlate-tolerant 
strains of fungi . 
NOTE: To reduce insect and disese problems of strawberries-
I. Renovate beds immediately after each harvest. 
2. Use certified, virus-free plants for new plantings. Plan a good aphid control program during spring and summer to reduce the 
chance of contaminating your virus-free plantings. Malathion is good against aphids. 
3. Practice crop rotation. Because of Verticillium wilt, avoid planting within three years of tomatoes, peppers, potatoes, eggplant, 
melons, or roses. Strawberry varieties most resistant to Verticillium wilt include Allstar, Catskill, Delite, Earliglow, Guardian, Redchief, 
Sunrise, Surecrop, Tennessee Beauty, Tribute, and Tristar. 
4. Plant red-stele resistant varieties; this is the only control for this disease. Planting in light, well-drained soil may provide a measure 
of relief. The following strawberry varieties are resistant to red stele root rot (the number in prentheses is the number of races of the 
fungus to which the variety is resistant): Allstar (2), Darrow (5), Delite (5), Earliglow (5), Guardian (5), Midway (2), Redchief (5), Sunrise 
(5), Surecrop (5), Tribute (2), and Tristar (2) 
5. Avoid white grubs. Do not plant strawberries on sod land until it has been under cultivation for at least two years. If grub 
damage is present, apply diazinon as a postharvest treatment. 
6. If slugs are a problem, apply metaldehyde bait according to label directions. 
Table 11. Spray Schedule for Brambles (Blackberries and Raspberries) 
Mix 
no. 
2 
3 
Time to apply 
Delayed dormant (before 
leaflets are %-inch long) 
Cover sprays (when new 
canes are 6 to 8 inches 
high, just before bloom, and 
immediately after bloom) 
Special sprays 
Spray material 
Liquid lime-sulfur 
Sevin 
or Malathion, 25% WP 
plus ferbam 
Malathion, 57% EC 
fer bam 
NOTE: to reduce insect and disease problems of brambles-
For 1 
gal. 
1 V2 cups 
2 tbsp. 
2 tbsp. 
2 tbsp. 
2 tsp. 
For 10 
gal. Remarks 
1 gal. For control of mites, scale in-
sects, anthracnose, and spur 
blight 
1 cup For control of anthracnose, spur 
1 cup blight, cane blight, fruit rots, 
1 V2 cups leaf spot, and insects 
7 tbsp. Apply as fruit begins to color to 
control picnic beetles 
2V2 tbsp. 1 V2 cups Apply right after harvest to con-
trol anthracnose and spur blight 
I . Remove and dispose of insect-infested, diseased, and old fruiting canes immediately after harvest. Thin out all weak, short, 
spindly, and injured canes. Clean cultivation helps control fruit worms. 
2. Remove all nearby wild brambles and neglected plantings. 
3. Keep fruit plantings and surrounding areas free of weeds. 
4. Use certified, virus-free plants when starting a new planting. Select adapted, disease-resistant varieties. 
5. All plants infected with orange rust, crown gall, and viruses must be dug out and removed from the planting when first noticed. 
6. See strawberries spray schedule for note on Verticillium wilt control. 
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HANDLE PESTICIDES CAREFULLY 
All pesticides should be handled with care. The materials suggested in this circular are relatively 
low in toxicity, but careless use can cause illness. 
• Read the label and follow all precautions and directions. 
• Keep pesticides in their original containers and lock them away from children, pets, food, and 
feeds. 
• Avoid getting spray materials and spray on the skin. If an accident happens, wash the area 
liberally with soap and water IMMEDIATELY. 
• Mix sprays in a well-ventilated area to avoid breathing spray dust and fumes. 
• Wear a cap, a long-sleeved shirt, and full-length pants when spraying to protect the skin from 
spray drift. Avoid breathing the dust or spray. 
• Don't smoke or eat while spraying or handling spray chemicals. 
• Don't spray from inside a fruit tree. 
• Wash hands and face with soap and water when spraying is finished. 
• Avoid spray drift on vegetables, small fruits, bird baths, fish ponds, and water supplies of 
animals. 
• Bury surplus pesticides and dispose of containers in a manner that will prevent their reuse. 
AVAILABLE PUBLICATIONS 
Control of pests is dependent on a rapid and accurate diagnosis. A number of entomology Fact Sheets 
(NHE's) and Reports on Plant Diseases (RPD's) covering most fruit pests are available. Contact your county 
Extension office concerning the availability of these publications. 
This circular was prepared by M. C. Shurtleff and S. M. Ries, Extension Specialists in Plant Pathology, 
Roscoe Randell, Extension Specialist in Entomology, and D. B. Meador, Extension Specialist in Horticulture. 
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